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Claims 

1. A binding molelule which is a recombinant polypeptide 
comprising: 

(i) a binding domain leap able of binding a target molecule, 
and 

(ii) an effector domain having an amino acid sequence 
substantially homologous to all or part of a constant domain 
of a human immunoglobulin heavy chain/ 

wherein the binding molecule is capable of binding the 
target molecule without^ triggering significant complement 
dependent lysis, or cell mediated destruction of the target, 

characterised in that the effector domain is 

- capable of specifically binding FcRn and/or FcyRIIb, and 

- a chimeric effector domain which is derived from two or 
more human immunoglobulin heavy chain G H 2 domains including a 
first human immunoglobulin heavy chain C H 2 domain wherein 2, 
or 4 amino acids in at le&st 1 region of the C K 2 domain have 
been modified to the corresponding amino acids from a second, 
di f f e 2rent , human immunog 1 c 



bulin heavy chain C H 2 domain, 



wherein the region is sel 
numbered residues 23 3-2: 
EU numbering system, 



ed f rt^m the 2 discrete regions 
id 327\j3l in accordance with the 



and wherein in each 
from IgGl, IgG2 and Ic 

2 - A binding molecule 
first human immunoglobi 
and the second human xt 
IgG4. 



se the \human immunoglobulin is selected 



as cla|j 
.in is 
loglol 



.rued in claim 1 wherein the 
lecj^d IgGl, IgG2, and IgG4, 
.n is selected from IgG2 and 



A binding molecule as claimfed in claim. 1 or claim, 



wherein 2 amino acids in 1 regioi 
modified to the corresponding ami^ 
immunoglobulin heavy chain C H 2 dor 



of the C H 2 domain are 
10 acids from a second human 
lin. 



A toinaxng molecule as claimed\\in -any ono of -the 



preceding claims - wherein at least 2\ amino acids in each of 
the 2 discrete regions of the C R 2 domain are modified to the 
corresponding amino acids in the corresponding region in a 
second and third human immunoglobuliii heavy chain C H 2 domain 
respectively • 

5. A binding molecule as claimed in^nny nno of the 
preceding claimg ■ wherein the effector domain shares at least 
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about 90% sequence\ identity with the first human 
itnmunoglobulin hea^y chain C H 2 domain. 

T\ 6 . A binding tnoleaule as claimed in a ny one o£ the 
5 pr eceding olaimo - comprising a human immunoglobulin heavy 
chain C H 2 domain having one or more of the following amino 
acids or deletions att the stated positions in accordance with 
the EU numbering system: 



10 



15 



233 

234' 

235 

236 

327 

330 

331 



Amino acid 
P 
V 
A 

(No residue) 
G 
S 
S 



Dr G 



20 



25 
30 
35 
40 



45 



7 . A binding molecule al 
- prsc a dirij c l aims - comprisij 
chain C K 2 domain having on« 
amino acids or deletions al 
accordance with the EU nut 
and no residue at 23 6; o; 
327G, 330S and 331S. 



claimed in any one of -tho- 
a human immunoglobulin heavy 
or more of the following blocks of 
the stated positions in 

'Stem: 233P, 234V, 235A 
23SA and 23 6G; and/or 



.e as claimed in - any one of ciaim G — 8 — feo- 
domainA is selected from GlAab, G2Aa or 



8 . A binding molec 
-7- wherein the ef f ectc 
GlAac . 

A binding molecule as claimed in any on e of the 
.px&ce ding claim s further comprising modifications to render 
the molecule substantially nul3\\ allotypic . 

10 . A binding molecule x k|j^laiTjK|^^ tho - 

p^ e ced i ng c laims wherein the effector domain has a reduced 
affinity for FcvRl, Fcy^XIa or FcyRTXl and a reduced ability 
to mediate complement lysis by comparison with the first or 
second human immunoglobulin he avj\\ chain C H 2 domain, 

11. A binding molecule as claimea in claim 10 wherein the 
effector domain has retained an affinity for FcyRIIb. 

12. A binding molecule as claimed \\in any on e- of - th e 
prec e ding claim s wherein the binding domain derives from a 
different source to the effector domain. 
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13 . A binding mllecule as claimed in ^ay^oae oC tho- 
praoodin^ aj^wherein the binding domain is selected from 
the bmdmg site of an antibody; an enzyme; a hormone,- a 
receptor; a cytokine or an antigen; a ligand or an adhesion 
molecule . 



scule as claimed in any one of tlia 

rein the binding domain is capable of 



14 . A binding mo 
p ■ pr o c e eding claims 

binding any of^the flfeD antigen of red blood cell^in HPA 
10 alloantigen yr platelets; a neutrophil antigen,- a T-cell 

receptor; irftegrii|/ GBM collagen; Der PI; HPA~la ; VAP-i ■ 

laminm; lutiheran;\\ platelet glycoprotein VI; platelet 

glycoprotein^ 



is 15 a binding^Ocule as claimed in claim 14 wherein the 

r ain 13 T lected f * OTfl that of CAM PATH -1 and F0G1 ; 
OKT3; B2 (anti~HPA-|a) ; VAP-i ; murine anti-cG (IV) NCi- 
YTH12.S (CD3), 2C7 fanti-Derp I, • anti-laminin; anti 
lutheran . 

20 

16. An isolated nucleic acid comprising a nucleotide 
sequence encoding the effector domain of the binding molecule 
»v as claimed in -an y o ne o f jrho praoftding claims. 

25 it A nucleic acid as claimed in claim IS wherein the 

nucleotide sequence encodes a binding molecule as claimed in 
a ny on a of tho^-ffrocading claimo . 

^ n !f? le ;f acid as cla ^d in claim 16 or claim 17 which 

30 is a repli cable vector. 

19 A nucleic acid as claimed in claim 18 wherein the 
nucleotide sequence is operably linked to a promoter. 

2 k 2 ?"- A ,o° St com P ri " i »S °* transformed with the vector of 

/J claim 1 Q ii 1 A — n o. »*=<-«-wj. ui. 



40 



45 



claim 19 or claim 20 -. 

h A P E8^?f . for Producing a binding molecule as claimed in 

■a-n y onn cl ai m 1 to 15 , the process comprising the step of 
modifying a nucleotide sequence encoding a first human 
immunoglobulin heavy chain C a 2 such that 2, 3 or 4 amino acids 

- regi ° n ° f the C " 2 doinain corresponds to an amino 

acid from a second human immunoglobulin heavy chain c.2 

aoitiam, K 

wherein the region is selected from the 2 discrete regions 
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numbered residues 233 r 23S, and 327-331 in accordance with the 
EU numbering system, 



and wherein in each case the human immunoglobulin is selected 
5 from IgGl, IgG2 and IgG4 . 

22. A process as claimed in claim 21 wherein 2 amino acids 
in l region of the C a 2 domain are modified to the 
corresponding amino acids from a second human immunoglobulin 
10 heavy chain C H 2 domain. 

A- 23 ' US ey^i a bindin 9 molecule or nucleic acid as claimed in 
•axq^ n iJ ^STr clai u m l to 19 to bind a target molecule with said 
binding molecule. 



15 



20 



24. use as claimed in claim 23 wherein the target molecule 
is FcyRUb, which binding causes inhibition of one or more 
of: B cell activation; mast cell degranulation,- 
phagocytosis . 

25 . Use as claimed in claim 24 to prevent, inhibit, or 
otherwise interfere with the binding of a second binding 
molecule do the target molecule. 

25 26. use as claimed in claim 25 wherein the second binding 
molecule is an antibody. 

27. Use as claimed in claim 25 or claim 2G wherein the 
target molecule is selected from: the RhD antigen of red 
3 0 blood cells; an HPA alloantigen of platelets; a neutrophil 
antigen; a T-cell receptor; integrin; GBM collagen; Der PI; 
HPA- la,- VAP-i; laminin,- lutheran; platelet glycoprotein VI; 
platelet glycoprotein Ia/Ila. 

3 5f\- 28. Use as claimed in - any on e of claims ,24 to 27 for the 

treatment of a patient for a disorder selected from: Graft - 
vs-host disease; host-vs-graf t disease,- organ transplant • 
rejection,- bone-marrow transplant rejection,- autoimmunity 
such as vasculitis, autoimmune haemolytic anaemia, autoimmune 

4 0 thrombocytopenia and arthritis; alloimmunity such as 

foetal/neonatal alloimrmuie thrombocytopenia; asthma and 
allergy; chronic or acute inflammatory diseases such as 
Chrohn's; HON,- Soodpastures , sickle cell anaemia, coronary 
artery occlusion. 

ft 29 . Use as claimed any one o f claima 23 Lu za wherein the 
binding molecule is administered to a patient, or optionally 
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n i 



- so - 

in cases where the patient is an unborn infant, to the mother 
of the patient. 



binding 

a nucleic 
plus a 




pharmaceutical!!' acceptable carrier 



SCC 



from: 

TCC CGT CCT CCA TCG AGA AAA 



31. An oligonucleotide select 
M022BACK: 5' TCT CCA ACA 
3 • 

M022 : S ' TTT TCT CGp^GgsT AGG ACQ GGA GGC CTT TGT TGG AGA 3 
MO 7 BACK : S ' TCC TCA GCA CCT CCA GTC GCG GGG GGA CCG TCA GTC 
3 ' 

M021: S' GAC TG^CGG TCC CGC GAC TGG AGG TGC TGA GGA 3' 
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Disclosed are binding molecules which are recombinant polypeptides comprising: (i) a binding domain capable of binding a target 
molecule, and (ii) an effector domain having an amino acid sequence substantially homologous to all or part of a constant domain of a 
human immunoglobulin heavy chain; characterised in that the binding molecule is capable of binding the target molecule without triggering 
significant complement dependent lysis, or cell mediated destruction of the target, and more preferably wherein the effector domain is 
capable of specifically binding FcRn and/or FcvRIIb. These are generally based on chimeric domains which are derived from two or 
more human immunoglobulin heavy chain Ch2 domains. In preferred embodiments the regions 233-236, and 327-331, are modified, as 
are further residues to render the molecule null allotypic. The binding domain may derive from any source appropriate to the (usually 
clinical) application for the molecule and may be from e.g. an antibody; an enzyme; a hormone; a receptor; a cytokine or an antigen; a 
ligand and an adhesion molecule. Also disclosed are nucleic acids, host cells, production processes and materials, and uses e.g. to inhibit 
B cell activation; mast cell degranulation; phagocytosis, or to inhibit the binding of a second binding molecule to the target molecule. 
Pharmaceutical preparations are also disclosed. 
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INTERNATIONAL PRELIMINARY 
EXAMINATION REPORT 



International application No. PCT/GB99/01 441 



I. Basis of the report 

1 . This report has been drawn on the basis of (substitute sheets which have been furnished to the receiving Office in 
response to an invitation under Articie 14 are referred to in this report as "originally filed" and are not annexed to 
the report since they do not contain amendments,): 

Description, pages: 

1 -55 as originally filed 

Claims, No.: 

1-31 as received on 1 6/05/2000 with letter of 1 6/05/2000 

Drawings, sheets: 

1/14-1 4/1 4 as originally filed 

2. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims, Nos.: 

□ the drawings, sheets: 

3. □ This report has been established as if (some of) the amendments had not been made, since they have been 

considered to go beyond the disclosure as filed (Rule 70.2(c)): 

4. Additional observations, if necessary: 
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EXAMINATION REPORT International application No. PCT/GB99/01 441 

V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial 
applicability; citations and explanations supporting such statement 

1. Statement 

Novelty (N) Yes: Claims 1-31 

No: Claims 

Inventive step (IS) Yes: Claims 1-31 

No: Claims 

Industrial applicability (IA) Yes: Claims 1-22,30,31 

No: Claims 23-29(?) 

2. Citations and explanations 
see separate sheet 

VII- Certain defects in the international application 

The following defects in the form or contents of the international application have been noted: 
see separate sheet 
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EXAMINATION REPORT - SEPARATE SHEET 

ITEM V 

1 . In addition to the documents cited in the search report three other documents 
pertaining to the same field have come to light. These are as follows: 

D5a US-A-5 834 597, D5b Cole et al, J.of Immunol. 1997, vol.159, 3613-3621, 
D6 Mueller et al, Mol. Immunol. 1987, vol.34(6), 441-452. 

In all the documents cited the functional requirement of binding to either FcRn or 
Fc Rllb with the particular changes made within the immunoglobulin regions are 
not shown. Consequently the claims fulfill the requirements of Article 33(2) PCT. 
In addition the retention of the bindings with the changes made were not derivable 
in an obvious way from the documents cited and consequently the requirement of 
Article 33(3) is also fulfilled. 

2. For the assessment of the present claims 23-29 on the question whether they are 
industrially applicable, no unified criteria exist in the PCT Contracting States. The 
patentability can also be dependent upon the formulation of the claims. The EPO, 
for example, does not recognize as industrially applicable the subject-matter of 
claims to the use of a compound in medical treatment, but may allow, however, 
claims to a known compound for first use in medical treatment and the use of such 
a compound for the manufacture of a medicament for a new medical treatment. 

ITEM VII 

1 . Contrary to the requirements of Rule 5. 1 (a)(ii) PCT, the relevant background art 
disclosed in the documents cited are not mentioned in the description, nor are 
these documents identified therein. 
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Claims 

1. A binding molecule which is a recombinant polypeptide 
comprising: 

5 (i) a binding domain capable of binding a target molecule, 
and 

(ii) an effector domain having an amino acid sequence 
substantially homologous to all or part of a constant domain 
of a human immunoglobulin heavy chain; 

10 wherein .the binding molecule is capable of binding the 

target molecule without triggering significant complement 
dependent lysis, or cell mediated destruction of the target, 

characterised in that the effector domain is 
- capable of specifically binding FcRn and/or FcyRUb, and 

15 - a chimeric effector domain which is derived from two or 

more human immunoglobulin heavy chain C H 2 domains including a 
first human immunoglobulin heavy chain C H 2 domain wherein 2, 3 
or 4 amino acids in at least 1 region of the C H 2 domain have 
been modified to the corresponding amino acids from a second, 

20 different, human immunoglobulin heavy chain C H 2 domain, 

wherein the region is selected from the 2 discrete regions 
numbered residues 233-236, and 327-331 in accordance with the 
EU numbering system, 

25 

and wherein in each case the human immunoglobulin is selected 
from IgGl, IgG2 and IgG4. 

2 . A binding molecule as claimed in claim 1 wherein the 
30 first human immunoglobulin is selected IgGl, IgG2, and IgG4, 

and the second human immunoglobulin is selected from IgG2 and 
IgG4. 

3 . A binding molecule as claimed in claim 1 or claim 2 
35 wherein 2 amino acids in 1 region of the C H 2 domain are 

modified to the corresponding amino acids from a second human 
immunoglobulin heavy chain C H 2 domain. 

4 . A binding molecule as claimed in any one of the 

40 preceding claims wherein at least 2 amino acids in each of 

the 2 discrete regions of the C H 2 domain are modified to the 
corresponding amino acids in the corresponding region in a 
second and third human immunoglobulin heavy chain C H 2 domain 
respectively . 

45 

5 . A binding molecule as claimed in any one of the 
preceding claims wherein the effector domain shares at least 
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about 90% sequence identity with the first human 
immunoglobulin heavy chain C H 2 domain. 

6. A binding molecule as claimed in any one of the 

5 preceding claims comprising a human immunoglobulin heavy 
chain C H 2 domain having one or more of the following amino 
acids or deletions at the stated positions in accordance with 
the EU numbering system: 

10 Posn Amino acid 

233 P 

234 V 

235 A 

236 (No residue) or G 
15 327 G 

330 S 

331 S 

7 . A binding molecule as claimed in any one of the 

20 preceding claims comprising a human immunoglobulin heavy 

chain C H 2 domain having one or more of the following blocks of 
amino acids or deletions at the stated positions in 
accordance with the EU numbering system: 233P, 234V, 235A 
and no residue at 236; or 233P, 234V, 235A and 236G; and/or 

25 327G, 330S and 331S. 

8 . A binding molecule as claimed in any one of claims 5 to 
7 wherein the effector domain is selected from GlAab, G2Aa or 
GlAac . 

30 

9 . A binding molecule as claimed in any one of the 
preceding claims further comprising modifications to render 
the molecule substantially null allotypic. 

35 10. A binding molecule as claimed in any one of the 

preceding claims wherein the effector domain has a reduced 
affinity for FcyRI, FcyRIIa or PcyRIII and a reduced ability 
to mediate complement lysis by comparison with the first or 
second human immunoglobulin heavy chain C H 2 domain. 

40 

11. A binding molecule as claimed in claim 10 wherein the 
effector domain has retained an affinity for FcyRIIb. 

12 . A binding molecule as claimed in any one of the 

45 preceding claims wherein the binding domain derives from a 
different source to the effector domain. 
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13 . A binding molecule as claimed in any one of the 
preceding claims wherein the binding domain is selected from 
the binding site of an antibody; an enzyme; a hormone; a 
receptor; a cytokine or an antigen; a ligand or an adhesion 

5 molecule . 

14. A binding molecule as claimed in any one of the 
preceding claims wherein the binding domain is capable of 
binding any of: the RhD antigen of red blood cells; an HPA 

10 alloantigen of platelets; a neutrophil antigen; a T-cell 
receptor; integrin; GBM collagen; Der PI; HPA-la; VAP-1; 
laminin; lutheran; platelet glycoprotein VI; platelet 
glycoprotein Ia/IIa. 

15 15. A binding molecule as claimed in claim 14 wherein the 
binding domain is selected from that of CAMPATH-1 and F0G1; 
OKT3; B2 (anti-HPA-la) ; VAP-1; murine anti-a3 (IV) NCI; 
YTH12.5 (CD3); 2C7 (anti-Der p I); anti-laminin; anti- 
lu the ran . 

20 

16 . An isolated nucleic acid comprising a nucleotide 
sequence encoding the effector domain of the binding molecule 
as claimed in any one of the preceding claims. 

25 17 . A nucleic acid as claimed in claim 16 wherein the 

nucleotide sequence encodes a binding molecule as claimed in 
any one of the preceding claims. 

18 . A nucleic acid as claimed in claim 16 or claim 17 which 
30 is a replicable vector. 

19. A nucleic acid as claimed in claim 18 wherein the 
nucleotide sequence is operably linked to a promoter. 

35 20. A host cell comprising or transformed with the vector of 
claim 19 or claim 20 . 

21. A process for producing a binding molecule as claimed in , 
any one of claim 1 to 15, the process comprising the step of 
40 modifying a nucleotide sequence encoding a first human 

immunoglobulin heavy chain C H 2 such that 2, 3 or 4 amino acids 
in at least 1 region of the C H 2 domain corresponds to an amino 
acid from a second human immunoglobulin heavy chain C H 2 
domain, 

45 

wherein the region is selected from the 2 discrete regions 
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numbered residues 233-236, and 327-331 in accordance with the 
EU numbering system, 

and wherein in each case the human immunoglobulin is selected 
5 from IgGl, IgG2 and IgG4 . 

22. A process as claimed in claim 21 wherein 2 amino acids 
in 1 region of the C H 2 domain are modified to the 
corresponding amino acids from a second human immunoglobulin 

10 heavy chain C H 2 domain. 

23. Use of a binding molecule or nucleic acid as claimed in 
any one of claims 1 to 19 to bind a target molecule with said 
binding molecule. 



24. Use as claimed in claim 23 wherein the target molecule 
is FcyRIIb, which binding causes inhibition of one or more 
of: B cell activation; mast cell degranulation; 
phagocytosis . 



25. Use as claimed in claim 24 to prevent, inhibit, or 
otherwise interfere with the binding of a second binding 
molecule to the target molecule. 

25 26. Use as claimed in claim 25 wherein the second binding 
molecule is an antibody. 

27. Use as claimed in claim 25 or claim 26 wherein the 
target molecule is selected from: the RhD antigen of red 
30 blood cells; an HPA alloantigen of platelets; a neutrophil 
antigen; a T-cell receptor; integrin; GBM collagen; Der PI; 
HPA-la; VAP-1; laminin; lutheran; platelet glycoprotein VI; 
platelet glycoprotein Ia/IIa. 

35 28. Use as claimed in any one of claims 24 to 27 for the 

treatment of a patient for a disorder selected from: Graft - 
vs-host disease; host-vs-graf t disease; organ transplant 
rejection; bone-marrow transplant rejection; autoimmunity 
such as vasculitis, autoimmune haemolytic anaemia, autoimmune 

40 thrombocytopenia and arthritis,- alloimmunity -such as 

foetal /neonatal alloiramune thrombocytopenia; asthma and 
allergy; chronic or acute inflammatory diseases such as 
Chrohn's; HDN; Goodpastures, sickle cell anaemia, coronary 
artery occlusion. 

45 

29. Use as claimed any one of claims 23 to 28 wherein the 
binding molecule is administered to a patient, or optionally 



15 



20 
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in cases where the patient is an unborn infant, to the mother 
of the patient. 

30 . A pharmaceutical preparation comprising a binding 

5 molecule as claimed in one of claims 1 to 15, or a nucleic 
acid as claimed in any one of claims 17 to 19, plus a 
pharmaceutically acceptable carrier. 

31. An oligonucleotide selected from: 

10 M022BACK: 5 f TCT CCA ACA AAG GCC TCC CGT CCT CCA TCG AGA AAA 
3 ! 

M022: 5 r TTT TCT CGA TGG AGG ACG GGA GGC CTT TGT TGG AGA 3' 
M07BACK: 5' TCC TCA GCA CCT CCA GTC GCG GGG GGA CCG TCA GTC 
3' 

15 M021: 5 1 GAC TGA CGG TCC CGC GAC TGG AGG TGC TGA GGA 3' 
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